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Bioinformatics Analysis of GLI1 Expression in Gastric Cancer and its Clinical Significance

HUANG Can,YANG Kan-kan,JIANG Bing,LI Qi-xin
(Department of Gastrointestinal Surgery,Chaohu Hospital of Anhui Medical University,Hefei 238000,Anhui,China)
Abstract: Objective To study the expression level of glioma—associated gene 1 (GLI1) in gastric cancer by database data mining, and to analyze the
correlation between GLI1 prognosis and tumor immune infiltration in gastric cancer.Methods The expression of GLI1 in pan—cancer was obtained by
searching TIMER database and UALCAN database. The UALCAN database was used to analyze the differential expression of GLI1 in gastric cancer
tissues and normal tissues, and the effect of different clinical features on the expression of GLI1. The prognostic results of GLI1 in gastric cancer in
Kaplan —Meier Plotter database were retrieved. The correlation between GLI1 and immune infiltration level of gastric cancer tissues and tumor-—
associated immune cell surface markers was obtained by searching Timer database.Results The expression of GLII in gastric cancer tissues was
higher than that in normal tissues. High expression of GLI1 was positively correlated with poor prognosis of gastric cancer (0S:HR=2.56,95% CI:2.05-
3.19,P<le-16; FP:HR=2.29,95% CI:1.82-2.87,P=3.1e-13; PPS:HR=3.02,95% CI:2.37-3.86,P<1e—16).The expression of GLI1 promoted the infiltration
of gastric cancer immune cells (B cells, CD4"* T cells, CD8" T cells, neutrophils, macrophages and dendritic cells) (P<0.01). The expression level of
GLI1 in gastric cancer was positively correlated with most immune cell markers (P<0.001).Conclusion GLII is abnormally highly expressed in
patients with gastric cancer, and high expression of GLI1 may play a role in promoting the development of gastric cancer, and may be a potential
molecular marker for targeted therapy of gastric cancer.
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Expression of GLI1 in STAD based on Sample types

Expression of GLIL in STAD based on individual cancer

- stages
——
_ ]l 10 - e
] . ! - =
E | é 5 | i i
g ) E | i i
: ' ' § s s
g —r H i i
| — - ' l | :
=
3 '- T . .
' : i o —m - =5 i =5
Normal{n=34) Turmor(n=415) it Stagel Stage2 Stage3 Staged
(n=34) (n=18} (n=123) (=169} (n=41)
TCGA samples TCGA samples
Expression of GLI1 in STAD based on tumor grade Expression of GLI1 in STAD based on nodal metastasis status
i & B . =
g . L g =T
= 1 = i i
E H E = | |
i e i 2 . | . {
x5 i g | |
E | i | |
" T T
1. — T -
o o & ——— i 2 B .E = | |
5 Normal Grade1 Grade2 Grade3 rmal No NI N2 N3
(n=34) n=12} (n=148} [n=246) n=34] (n=123) (n=112] = =
" Tcen sampias LRI (n=82)

2 GLH MERFRIZBEHARLE (n=449)

23 GLII MEmRA S5 HmAEENIEARPXR
Kaplan—Meier B E 0 GLIL 18 B b Rk Fia
MERZE R E/R, GLI MmRA S BENIE AR
AR mFRIAR GLI 5 BN R BUS 2 IEAH .
0S: (HR=2.56,95% CI:2.05~3.19, P<le-16) UL
3A;FP:(HR=2.29, 95%CI:1.82~2.87, P=3.1e-13) L
% 3B;PPS: (HR=3.02,95% CI:2.37~3.86, P<le—16)
UL 3C,

2.4 GLI1 Fik/AKV-5 B 9 e fiei= e 4= B AR DG 23 A
XF TIMER 48 2 19 700t & 3L, GLIL IR 3E7KF 5
JibsRE R ARG, 5 B 41 (Rho=0.112, P=3.09e—
02).CD4'T Ziiffi( Rho=0.523, P=4.80e-27) .CDS*T

Jifi (Rho=0.235, P=5.10e—06 ) . [ W 4 il (Rho=0.434,
P=1.74e-18) . 2R 40 (Rho=0.571, P=2.29¢ -
33) kR 400 (Rho=0.203 , P=8.49¢-05 ) 3] 5 1E 4
X, LK 4,

2.5 GLI1 ik -5 e oy 40 Hbs 25 K SFAH et 23
Br GLI1 ik 5 Ivigg fsie 4 br s /K AH e o3
PrE D GLIL WRIA S 2 Fh G e 4 R b 9 1B AH
% HEA W 5 A SEYE(P<0.01), 5 CDS*T 40 . T
Y B 41 M ERAZ AH M bR AR OC F LR A M1
Mg 20 L M2 EEZRA . PR 40 Th 408 . Th2
£ 0 1 B A PR A D X S TE AR DG, LR 1

(=] o
= HR = 2.56 (2.05 - 3.19) = HR = 2.29 (1.82 - 2.87) = P e SR
\\* logrank P < 1E-16 ‘* logrank P = 3.1e-13 Ioérarfki’ 2 1E;1g
| 2 @
(=1 . o 3 =5
\ 1
© . 1
:%- e \ W %‘ sl % M z = \
] 8 + =
\ @ i
s o ] - )\ 3
[ N o \‘S*\ &3 *f\
M | 3
o~ e T o Ty X
S | Expression TEEREY S | Expression Bt s A s Expres&m
— low — low ow' e
g — high A g — hgn B 2| hig T (G
T T ; i : - - - T r r v
0 50 100 150 0 50 100 150 0 20 40 60 80
Time (months i
Hbomeor ( ) S5 Time (months) _— Time (months)
l_ﬂll 252 141 7 o ow 251 ) 1 0o low 235 80 2 16 4
ngh 623 157 # 1 oo = o i nan 263 2 It o a

3 Kaplan-Meier Plotter ##&EH GLI1 7kF 5 HCC FFHXFR

10



95 36 #4555 4 BEER Vol. 36 No.5
202343 H Journal of Medical Information Mar. 2023 EYEEE
= B Cell CO44 T Gel [ | GOB+ T Cell
g - 57 partial.cor ]LI ‘:[E . E-gr-'.lul.unr uDi-%B P . partial .cor I[]D 2.;:‘;?_
i i < R .00 ".. p:-fti:i.u 21| PP o P=510e-08
% ¥, 8 -, g..f..
g 4
-
8
4
b
&
fii]
5
4 025
= e partial cor . 0.203
- o= 84005
.” A l: L .
04 06 08 10 0o 0 02 04 o 02 03
Intiftration Level
B4 GLN Rz 5B BALERMAMZTEKFEHXR
*1 GLN EBED SR RMMEMEXIREYNXR
Description Gene Marker STAD
rho P
CD8*T cell CDSA 0.318 4.56e-11
T cell CD3D 0.277 1.16e-08
B cell CD19 0.383 6.59¢-16
Monocyte CD86 0.368 9.14e-15
TAM CD68 0.282 6.17e-09
M1Macrophage IRF5 0.366 1.65e-14
M2Macrophage CD163 0.374 3.32e-15
Neutrophils CCR7 0.432 0e+00
Thi STAT4 0.358 7.01e-14
Th2 GATA3 0.269 2.6e-05
3itie Flvm 2R S AL e 2 Az R R R 2RI G iX

GLI1 JEAmBEHE B AR 2 — P B 2
SE R I TR T S SE R P AR 44, GLIT 2
Hedgehog {55 53 [ (HH ) 7 3t 1 5% s %00 A ¥, 78
JR G % B AZH U o Aot A Hp 27 3 AR R . 7E
EF AR g AR YA K R B L H R R A Al

ZUE SRR, JELEEE IR b GLIT Y 5

b iR () K A R R 4y & R GLIL 7E 8 5 40 g A
1 . DNA & il F1 DNA #514731& & 1 F b 1/ FHBK 3h
(T, TRl GLIT (1R 575 8 18 70 e e 8 1 g
WG R R SRR R R B AR, AnTE i RS AT
Ak AR il B fok 5 A I sk 46 3R TR AT A A B
HH {75530 5 1 075 -

11



36 B S
2023 4E 3 f

EMERF

Journal of Medical Information

L= SEFEN Vol. 36 No.5

Mar. 2023

R &I GLI 78 2 B SR g bt B2 Rk H
LG RASE A5G B W Yao Y 45458 2 8
JRERIC A G s 4 AR AR5 & B R 414 LI ARk
IR AL, Wit GLN A 5K
IR 2R & I GLIT 323k 55 s /N R R B ik
ELEERERS B IKIZ AT TNM 433014156, Bt 40 i 7k
SIS FRRIESE T GLIL Y e 3 A i 1 g 1 4
PIIGERERE, [RIRF S SE 58 500 GLLL Y #E
PRI = T X CIS PRI Qi W ARG &
W GLIN W3Rk 5 B0 - 0 P S b ¥ 7 BA
FHOCHE (05 i /N etk L 5 5 e A . Hig
SR T-PEAR DG 8 i e (R W] GLIL PR & 8
FER TP M

AW TIESE GLIL 78 B ik 22 5/
B PEIR I AR S, AL TIMER %5048 7% it UAL-
CAN %4l FEXT GLIL 78 Z Fh i ik Hh iy 3R i 1743
BT, B GLIL 75 2R e Hh 22 90 s BRI, B
7£ TIMER F1 UALCAN #5088 1 v 5 9 b Y
CLIl ¥R\ FIERHL . MGt —LizH
UALCAN B¥i it — 2504 T GLIL £ B g kR
AW ZESFRIL, HA B, GLI £ Bt
FFRIA T IER AL, HAEME /T Stage2.3 .4 ]
1) s A1 2358 1 T IE H 4L 4R Stagel 3 5 40
21, MR 5y b oy e A I R MR 41 20 GLI
(2235 FARAM MR 41200 LI sk, Thife
P25 0 3 P B R 441 GLIL Kk TIEw 4
21 (EL S g bR E 445 43300 v 4 ] ) 3 25 TG B A AR R %
. FFH Kaplan—Meier Z038 22 Fh B8R AT 4081 &
I GLI W= R iR S i i AR R I S B
AR FERE 0S, FP K& PPS. L AT LIS GLIT
7 B PR R B R kR

iR SR 5 5 AT by A0 e B R TR S e A i
R, PR T A5 v 1 G928 200 5 e 1 R R R
A ORus H 5 Ze BT AT R Sk g 1) S RE VR T
PEALTRME, TIMER $50H 2 A2 4= R 53 s e S22 4
KAFE LR B EBARES LA E ] TIMER
BAIRERE—E 00T T GLI 3Rk 5 B bRy
B REM LA DG . WS ERI, GLIL (3RIE S5 e
FEEAME, 5 B ARAREITHEE, HS
CD4*T 4L .CDS 4L AR SR A A . B W 20 e v ke

12

KL 20 A5 B 20 TR B2 AR DG A, AT 5T H
TIMER ¥ 4%t GLIT B33k -5 i 4 i S e s s
PIACF AT AR 0T, A B GLIL R RIA 5 Z Rl
LRkl ok aunt /B ME LR AR DS i N ATl
T GLIT 38 3 5 i) S 952 40 Jif O 52 i 18 988 19 &k AR R
. DL S5 RFY], GLI 76 B b S IS R IR,
HAUR BEEFENBE AR, JFHAERRAN S
PPERIA 5, e R 5 AT, Uil GLIL 1 B
R R R P AT RE R RO AR, O GLIL AR
B R ANS W B R AR Y, IR EAE
B A — MBI R s SR BB AR A Ak, A
WA RANAE I B AT R 04, HLAT
FEAER M AT T e e AL AL REIXE: | S g
SEAHOCILRHE— P e . 5 B — 2P A SR A PR
BRI

R LRTR, Gl R AT AR R
Pk B, GLIL 12 B Sirh i akik, HRIKKF
YRGS X GLIL 78 B B & A & AL
W] GLI1 AT RERLN LS 1598 89 70 T2 Wo R U Bn
BB IERT TR
SE I
[1]Smyth EC,Nilsson M,Grabsch HI.Gastric cancer [J].Lancet,
2020,396(10251):635—648.
[2]Joshi SS,Badgwell BD.Current treatment and recent progress
in gastric cancer[J].CA Cancer J Clin,2021,71(3):264—279.
[3]Sexton RE,Al Hallak MN,Diab M.Gastric cancer: a compre-
hensive review of current and future treatment strategies [J].
Cancer Metastasis Rev,2020,39(4):1179—1203.
[4]Alessandrini L,Manchi M,De Re V,et al.Proposed Molecular
and miRNA Classification of Gastric Cancer [J].Int ] Mol Sci,
2018,19(6):1683.
[5]Avery JT,Zhang R,Boohaker RJ.GLI1: A Therapeutic Target
for Cancer[J].Front Oncol,2021,11:673154.
[6]Yoshikawa K,Shimada M,Miyamoto H.Sonic hedgehog re-
lates to colorectal carcinogenesis [J].J Gastroenterol. 2009,44(11):
1113-1117.
[7]Zhou A,Lin K,Zhang S,et al.Glil —induced deubiquitinase
USP48 aids glioblastoma tumorigenesis by stabilizing Glil [J].
EMBO Rep,2017,18(8):1318—1330.
[8]Katoh Y ,Katoh M.Hedgehog target genes: mechanisms of car-
cinogenesis induced by aberrant hedgehog signaling activation[]].

Curr Mol Med,2009,9(7):873—886.

(T#% 21 1)



036 B S
2023 4E 3 f

BE2ffE B

Journal of Medical Information

Vol. 36 No.5
Mar. 2023 EYEEE

(LBEF 127)

[9]Chen D,Kang X,Li Z,et al.Hedgehog/GLI1 signaling path-
way regulates the resistance to cisplatin in human osteosarcoma
[J1J Cancer,2021,12(22):6676—6684.

[10]Rokkam P,Gugalavath S,Gift Kumar DK.Prognostic Role of
Hedgehog —GLI1
Metastatic Breast Cancers [J].Curr Drug Metab,2020,21 (1):33—
43.

[11]Kinzler KW Bigner SH,Bigner DD.Identification of an am-

Signaling Pathway in Aggressive and

plified, highly expressed gene in a human glioma [J].Science,
1987,236(4797):70—-73.

[12]Wu J,Di D,Zhao C.Role of Glioma—associated GLI1 Onco-
gene in Carcinogenesis and Cancertargeted Therapy [J].Curr
Cancer Drug Targets,2018,18(6):558—566.

[13]Avery JT,Zhang R,Boohaker R]J.GLI1:A Therapeutic Tar-
get for Cancer[J].Front Oncol,2021,11:673154.

[14]Schneider RK,Mullally A,Dugourd A.Glil + Mesenchymal
Stromal Cells Are a Key Driver of Bone Marrow Fibrosis and
an Important Cellular Therapeutic Target [J].Cell Stem Cell,
2017,20(6):785—800.e8.

[15]He S,Ma C,Zhang L,et al. GLI1 —mediated pulmonary artery

smooth muscle cell pyroptosis contributes to hypoxia —induced

pulmonary hypertension[J].Am J Physiol Lung Cell Mol Physiol,
2020,318(3):L472—L482.
[16]Yao Y,Zhou D,Shi D.GLI1 overexpression promotes gastric
cancer cell proliferation and migration and induces drug resis-
tance by combining with the AKT—mTOR pathway[J].Biomed
Pharmacother,2019,111:993—1004.
[17]Qi W,Yang Z,Feng Y.Glil regulates stemness characteristics
in gastric adenocarcinomalJ].Diagn Pathol,2020,15(1):60.
[18]Yuan K,Ye J,Liu Z.Complement C3 overexpression acti-
vates JAK2/STAT3 pathway and correlates with gastric cancer
progression[J].J Exp Clin Cancer Res,2020,39(1):9.
[19]Mao X,Xu J,Wang W.Crosstalk between cancer—associated
fibroblasts and immune cells in the tumor microenvironment:
new findings and future perspectives [J].Mol Cancer,2021,20(1):
131.
[20]Li T,Fan J,Wang B.TIMER:A Web Server for Compre-
hensive Analysis of Tumor—Infiltrating Immune Cells[J].Cancer
Res,2017,77(21):e108—e110.

Wk H 41 : 2022-05-25 3 #2181 H 4. 2022-06-13

i/ e

21





